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[Abstract] Objective To explore the clinical effect of endoscopic strip craniectomy with orthotic
skull helmet for sagittal synostosis. Methods A total of 20 children with sagittal synostosis admitted to
Shanghai Children’s Hospital from June 2019 to June 2022 were included. All of them underwent
endoscopic strip craniectomy and customized orthotic skull helmet assisted treatment after the surgery.
Cephalic index (CI) and point of maximum width (PMW) were calculated by measuring transverse diameter
of skull, anterior and posterior diameter of skull, and distance between eyebrow and transverse diameter of
skull. Results All 20 sagittal synostosis children successfully completed the surgery, the success rate of
the surgery was 100%, and no indwelling drainage tube was placed in the surgical area. There were no
postoperative complications such as bone flap displacement, cerebrospinal fluid leakage, secondary
infection, nerve function defect caused by skull osteotomy and secondary injury caused by bone fragments
ionization. At 6 months after sugery and last follow-up, 19 children showed a favorable prognosis in terms
of cranial shape, while one 2-month-old female child had an unfavorable head shape prognosis (CI was 72%
at 6 months after sugery, and 74% at the last follow-up). There were statistically significant differences
between CI (F =230.542, P =0.000) and PMW (F =112.166, P = 0.000) before and after surgery. Among
them, CI (1 =-14.231, P =0.000; ¢ =-21.041, P =0.000) and PMW (¢ =-8.068, P=0.000; ¢t =-16.109, P =
0.000) at 6 month after surgery and last follow-up were higher than those before surgery. CI (1=-6.810, P =
0.000) and PMW (z =-8.040, P =0.000) at last follow-up were higher than those at 6 month after surgery.
Conclusions Endoscopic strip craniectomy with orthotic skull helmet can improve the cranial shape of
children with sagittal synostosis and is considered safe and effective.
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devices; Infant
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Figure 1 A 3-month-old boy was admitted to the hospital for 3 months with abnormal head pattern. The clinical diagnosis
was sagittal synostosis, and the boy underwent endoscopic strip craniectomy with orthotic skull helmet. Head lateral X-ray
showed closure of sagittal suture and impressiones digitorum (arrow indicates) at one week before surgery (Panel la). STAR
laser scanning data acquisition system was used for digital 3D-reconstruction of skull to make an orthotic skull helmet at one
week after surgery (Panel 1b). Figure 2 Head axial CT bone window image (window width 1000-1400 HU, window
position 300-500 HU) showed transverse diameter of skull (AB), anterior and posterior diameter of skull (CD), and distance

between eyebrow and transverse diameter of skull (CO).
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1 RAREEF U EILFARAE CUM PMW 9 Lo
(n=20,x+s5,%)
Table 1. Comparison of CI and PMW in sagittal

synostosis children before and after surgery
(n=20,x+s, %)

WA G R ARG (1) RIE64MA2) KKBEVI(3)
CT 69.05 £ 5.22 79.23 +4.77 84.10 + 4.22
PMW 50.98 + 2.82 52.15 +2.81 53.32 + 2.86

CI, cephalic index, Sk fii 4 %5, PMW point of maximum width, i

F& % 15, The same for tables below

&2 RARGEFRMHEILFARHTE CUM PMW B BHL X 41
BELFBOR 9 ) 220 B 22

Table 2. Analysis of variance of data in randomized
block design tests of CI and PMW in sagittal synostosis
children before and after surgery

5 5 R SS df MS Fi4 P4
CI
JLgL] 2359.278 2 1179.639 230.542 0.000
X 41 1093.597 19 57.558  11.249 0.000
R 25 194.438 38 5.117
HARSE 363686.041 59
PMW
VLE:] 448.945 19 23.629 112.166 0.000
X4 54.662 2 27.331 129.742  0.000
1R 2 8.005 38 0.211

BARSE 163677.490 59

R3ORMAE LR IL A WL ] £ CLF PMW Y 7 1
B

Table 3. Pairwise comparison of CI and PMW in sagittal
synostosis children at different time points

N cl PMW
A Lk —
tfH P1H tfH PiH
(1):(2) -14.231 0.000 -8.068 0.000
(1):(3) -21.041 0.000 -16.109 0.000
(2):(3) -6.810 0.000 -8.040 0.000
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